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^M. 7)10] E ^^^^ Z]-4 ^tj] «J-«j:0.^ Tflo] E Alol] ^31 

^3 
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SA] ^J-^l ^ ^^^{A Liquid Crystal Display and A Driving 

Method Thereof} 

S.3-B: ^ ^^51 ^Al<^]oi] 4^ SA] ufE^-ifl^ £^0114. 

<g#^5)^ C-llo]E] ^o]xQ^ q-B]-tfl^ 

H5fe ^ 4^ iEAl 4^9] ^BflSf ^A> 

£.7^ -g- ^Qr^^ m ^^]^^ ^-S^ i^l j^^o^ ^Aj ^Eflfi].^A]. 

£9a ^ i9b^ 4^ ;^13 -^aI*^! ^ ;^14 ^a1<^]oii 4^ o«;g ^a] s^y^s] 
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<10> ^ ^tg^ ofl;g j^A] ^ HO] «J.lg6|| ^AS^i, ^§1 

47> ^^5) JL ^-^T^ , Si a.^<^ (cathode ray 

tube: CRT) S^] ^a-;^] (liquid crystal display: LCD)4 1-^ 

<12> LCDfe ^ 7]^ X[o]6\] ^ojsjol o;^^ ol«j.A^ ^^^^ m 

^;^l(electric field)* ^7l-§>jL o] ^^^jo^ >^.fl7ll- s^*>ol 7l^oll ^^s)^ 
OJ:^ 0.5.^*) ^t}^ Ai ^ SA] o] rf. o] Bl ^ LCDfe ^tfl 7]- 

iB) (thin film transistor: TFT)« ±^ ^ o] -g-tb TFT-LeD7> ^5. ^1 -g- 

<13> '^ti>^ LCDfe Alsl- ^^^^ 4^5] Tflol E o] Tflo] E^o]] 

^1-* ^^s]^ ^^si . 

<14> o]^^ LCD<^]^^ 4 ^^cl] sl-'S- t-fl ol Bjl- ol 7>-5l-fe 4"§-4 '^4. 



1999/5/6 

<15> 

7))olHAlo)) Oi^^ ^^^1 ^^^^ ^^}^0_S. l^Al^m, ol5»|.:^Alo)l >3-7l TflojE 

'Jd<=fl -^^W. n.^^, ^7] CijojEjAlo)] ^^-il^^ i;,).^ 

Z]- ^^«^] ^71-^4. ojiqi, ^> ^efloj :^ol. s.- TflolE^l-oll 

<16> ^e<Hl^ SA] ^>^3£7]. ^o>^o1] 45^. 7)lo] 

M^o] ji 0^0.14 ^> =^l<a^ ^4«Vfecfl ^E]^ X\:^^ ol^t^^ l/eO^S. 

^m^^ 9X7] r^^o)l 4 TllolE^ofl ol7]-£)^ tH^IM ^ Al j:o^ Al^^Ktime 
interval)^ n ^^HTjl ^cf. oj-efA^, ^;^].^ ^^fl 

4. 

<18> o]<2}- tg-A,^ o]^^ SA] i4B]-xflfe S.^o] 

4. . 

<19> £H JEAj^V a>^^ol, «J-Aj2l ;^^]^ o«;g ^A] 
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<20> 

S^(G1, G2. Gm, Gm+1. .... G2m)o1 ^^^^c] o^o^t^^ ^j.^ M-Ej-Lfl^ 7]] 
S ^d-J-# c-i)olB^Aj(Di, D2 Dn; CI. C2 Cn)ol ^^^^c] oj 

n^]m<^ m tiioih ^ .g:^^)^ ^^^^^ 

4 m7flS1 TllolHA] (Gl. G2... Gm). (Grn+l, G2m)^^ oW^^ 

^^m. TljolM^ 7l1o]EAi(Gi, G2... 

TflojE^CGm+l, G2m)'>l] tfl^^>^ ^^ofl o^:g^ t-fl«ilBlAl(Cl, C2 Cn)^ 

^2^£lo] o^t).. c^l^ifl, ^4 ,gc^ ^« nlIolBiAi(Dl)4 ^lsl<H ^Jl 

. ^4 ^oj cflo]El^(Cl)4 <^^S\o] ojc^^ 

<21> ^ H (31, 32)fe 44 ^ *f^.7l)ol HXJ ^^oii ^ 

l£|ol, z]-z]- ^ p)|o]E^ ^^o] 71)01 E.{^cl| ^^l-aj O.^ 7)|olE ^ 

TflolEA] ^^1-2^0.^ ^71-^1:1-. 
<22> ^ ^^^(21, 22)^ SAl ;j^^l ^^i6^ ^« 5^ 

^^^£1<H. m tflolBlAJCDi, D2. .... Dn) ^ i:-11o1b1a1(ci. C2. 
.... Cn)o|l M-El-ifl^ 711^ ;^oj.^ ^7l-t}-i:f. 
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^ Tllo] EAJ ^SO] ^ TllojE A]« El 44 7|] 

917^^. HB]^. TllojE ^ AlJ^o^l o^gj) ul-^ H ig^^B] (12)7> ^ 

'-4 

^-^^ 917}^^ 47Uo] :^^]o^ 47]fe 37lofl ^e^- 

'^^^]7\] ^4. -^^fe ^^a-^l SA] SAl£)7)] ^Vtq-. 

^1^ ±^ IJ-^^ SA] ^^]ofl o^^].^ TllojE ^ ^oj-o] 

^7} $1 ^ o] ssf ^ Hj.A] o] 2]- tVc].. 

^511^ ^^5. ti}.;gA]7]fe iEJl'a efo] o| 
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1999/5/6 

<28> 

^ll^*>fe ^^<^]^ ol^Hl'H ^^^fe 
<29> iio] ^^ofl ( + (-)s S^lt!- 4^ :&ol :ee h>:^o.5. 

(Gm+1) ^ ^ t^lolEl^(Cl)<^ ^7]^±S. -g^^ ^^oil ^7>^ 
^ 3^^^ £2«^1 iEAlt!: H>4 ^tq-. 

^ Vpu7> 1 ^sjl^d^'^: <a^§l-7ll 917}^^. nsm, s^l 
<32> 2:, (AH S.^m 44 ^<^1 ^ c|olEl^(Dl)«^ ^f-/d*?h<^ Cfl^ 

^^<^ ^7>si^ ^'a-(va)^ £2s] (B)<^ 44 ^4. • 

43-9' ■ ■■■ 
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<33> oil- ^^aj o.^ (A) ^ (B)<^ SAltl- w><2]. :^o] (_) 

(Vpu)i ^V^^ 1}-^ ^E]7fl ^4. ojizj.^ ^cfls. (-) 4 

<34> 3^2^ (C)<^1 SA]t!- ^o] oj^^o] Tflo] 1-^^^ 

7)lolE^(Gm+l)<^| ^^5)^ ^± ^^<^^ ^f- ^^(Vcom) 

:e.t:f Vpd7> 1 ^5^1^-^^ ^^^^7)1 ^7>^T:f. a^!:. ^ ^o]^^ 

^^^o] ^^€4. <^lfe £1<^1 44 ^'^l 'S-^ Til 61 ^].«. ^1 

•^-iM^Jd 1:^5] ^ Tllo] «.B] ^A>7l- A14£)T^, Zl-Z]- /S--?- ^ Tflo] 

(DH iEAl^ :y:0. 3^^^ £24 (C) ^ (D)«^ Sa]^ 44 ^<5l 

( + ) ^^^^ ^'&(Vpd)<5l ^7^ ^-f ( + ) ^A^4 €W C-flolEl 

-jdi ^#4^ ^4-<^^ 7]^s m^]^^ "i^M m ^4 ^-a-cvb)^ 

^ ^-f (Vpd)ofl z/V^^ ^-a- '^^Sl tiVcfl^o.^ ^BlTll 4^, (-) 

43-10- 
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^1 €4. 

<36> ^^l^oll c^^ - no]B\^6^] ^-S]^ ;^o^ol 

^^1^17) i4j^<^l. ^4 <y7>£l^ :5l<a-l!)- ^f- :^oj. 

^ H2S^ (B) ^ (DHl i^Bl-^ w]-<2f :^o] 457]) ^4. ^s^-a^, 

<37> ^ ^Vtgo] 01- J74 ^1-^ 7l#^ 4;^]^ c]9\. ^^]^^ ^^^7] ^ 

<38> ^ ^1^^ 0]<2]. ^o. ^>§^7] m ^^^^i o«;g SA] 4^1^ >^ 

■¥- ^ 4^5. ^^*H TflojE^JcloJI ^AfAl^-. ^^*>^ ^« 4^ 

<39> ^ ^rg ^140] S.^l6j| 4a. ^^1^ 

<40> 42^- ^A>X|J:^ ^^^1-^ Cf^S] 41 7ll«5lmAi ^ Cf^fi] 49. 7l|c]EAjOg 

<^1f-<H^ 41 ^ 42 4<^ls^ -^-71 41 4o]jea] m.^. 

21 4<^1S^4 4^2] 41 40]BlAi; 47] 41 4olE]Al4 >^7] 
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A]2 71)0] EAl ^^6^ 7l)0l EAi4 ^%\^^ ;^12 t^O]^A^', ^7] 7|)o] E A] 

S-id ^ cflolEl^Jdoll o^l£)o^ oj^ ^^^1 7].;^^^ cf^o] StW. 

^7] ;^ll TllojE-Jd^ ;^12 Tflo] EAI o. ^vtfls. ^Af^gcf. 

. ^ ■ . • r' • 

<43> 7fS«J-^ O.^ 4^5] E^ o.^ ol^<H^ 4l TiniS 4^. 

2 7llo]E^ ^S.^ 2]-Z]- .^-71 Till 7llo]E^ ^^o] Tflo] EA14 >^7] Tljo] E 

^1 ^EflS. Hfll^ 4^51 ^^1- i^^>^ 3^^; >a.7l 

^ ;*I12 no\^ 42]- ^7] Al^A2 Tflo] e^ ^^o^ 711o1e^<^1 ^Vcfl 

^^0.5. ^Af A]^^ ^^]-^ O.^ ^7M^ ^ 7)12 Tllol E =^^^.- <21 «5.^El 
«g^^4^7l Al^ofl ^7ltH 'S-^l Tin cflolEl^oll ol7].5)^^ 

^« 7l^*>ul Sl7l #^ AlJiofl :^7l€rH 7l^^ ^7] ^0]^ 

^^^s AM S5ll^ iq-^-^Y^l Ai^^ *a^1i-4..^7l- 

43-12 
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^^-Jj.4,<|6jj A] .^-7] m Til o] E ^ 1"^^:Z1H ^^1^1 Jl^€;^:t<^ 

TllolE.^ 1J-*J=0.^ ^>«>>^^1- 7l]olE>«Hol] ^^>^ O.^ 917}^-JL, ^7] 42 7)1 
olE >^7l ;«)12 7)lolE^ 1:^0) ^ 7)]o)e AloflA-] pf;^!!]- tIIoIS^ ig- 

«J=^ ^4^^!- 7))olEAlcil ^^>aj ci7].^ ^ 0^4; ol ^7] 41 

A^s. 7l^^ ^>S- -3-71 ;^li ^0]^ ^^^s. ^7l ^izi^l^ pfls 

Bl^ -8-71 ;^12 CllolEl^o)) 917}S\^ 7l^5l-^ ^A-^^ 7l^ 

€ ^^^yji* ^7] 42 n<^]^ ^^-^-s. #^^4. 

-^71 ;i)ll TllolE ^ ^7l 41 TlHE^ l-^o^ ^ TflolEAl 

oUA-l P>^]Bl- Tllol E^" ^AfAl J:^. TllolE^oll ^^>^ O.^ ^7Hl-ul, -^-^l 

»12 TllolE ^^«^ >a-7l >I12 Tflo) E^ p].^]nj. 7|]ol E Aj o^] A| ^ 7^0] 

o.^ Tllo] E^oii ^^l-^^5. ^7ft ^ 9X^. o] >«^7l 

^11 -8-71 ;«lll C-ilolEjAlo)) ol7].5]^ ^-8- Al« 71^^^ ^ 
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avcflo^ ^A-^s. 7i^^ ^-a- m ^^]^ ^^-^-s #^t!-cf. 

<48> 7]-s.«J-t^S. 1 711 <=>] E-^^s. o] ^o]^4l n] ^] 1-4, 

_ _ 2 7ll^lM>d 2^-4 ^7] '>11 1-711 blE^ i-S.Sj.^l].!.-^^ 

<49> >S-7l >lll Tljol EAl ;^ll Tllo] EAl4 A^y] »]2 TllolEAl Mo] 

7l >lli ^ ;^]2 i^llo]El^oll A] i44ifl^ 7ll2: ^<a-^ ^#^-^5.^ >a-7l ^ 

<50> C^71A1. >a-7l ;^ll 7llo]EAl M.^o] P>7;1^ Tllol E Alofl ^ H]^ 7l)olEAl WJ- 

*J=A5. ^A>Ai^7]- ^x>^ ol7>£| Jl >^7l ;«112 TllolE^ 1-^^ ^ ^lol& 

^oflAi v}7]^ Tflo] E^ ^A>A] J:7l- 9l7}^^ ^7l 

<51> ^I^S^B] ^ ^7] m 9l7}4 

m nflS-Sloll 7lS.t].^^^]; 5]-^S.-?-,El *a^Sl^^^ Al^f'^a-71 ^12 
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m 7|s.^ ^Aifif avcflo] ^A^s. >^7l -^7] c-ilo]BlA] o. 

.. .- • ... ■ . .- ,* ^ 

^A>Al5:7l- ^^M^a^S ^7l-Slal- ^7] A]2 Til :S.J|lf-^^l ^^^^^ 

<53> 'Un^^s^'^^^^ -3-71 c-ll«^lBl>«doii ^7>l ^^1- 

m ^211^ 'fls-si'Hi 7i^^fe 5i^s.^Bi <u^^^ ^s. ^ ^7] m n 

oiEl^ofl o]7].^ 3^.^ >l]2 ^s^ioj D(is.5iofl 7is.ei.^ 'g:;^!; ^7l >ili H5l1<a 

TflS.S]ofl 7l^^ ^A-l^l- ^^71 -JO^I- -3-7] ^^u C-H^IbI^ O.^ ^^ 

^^1; ^7l ^12 SSll«a i^fiBlofl 7l^^ ^A-^fi]. ^tflo] ^AiS. -^7} ^>a- ^51 

1- ^7l >112 EllolBl^ ^^^^ ^;^1# c-l ^L^^nl.. 
<54> ol^oflAl^ :^2:«1-0^ ^ ^^^1 ^^141- ^S-^Hl^Tll ^^^Cf. 

<55> £30. ^ ^Ajc^Hl 4=. 6n;g SAl ^^]^ ^-El-ifl^ 

<56> :£36ll £Alt!: «>5Jl- ^<^1, -g- ^^S] ^Alofloil s.^] ^;Sl^ 41}^ SAl 

4^(100). ^ t-ll^Bl ^^^(210. 220), ^ t}^ TllojE ^ 

^^(310. 320). ^ Bi^l-y iil|fi.Bl5. ol^<H^l Sell^ pllS.E](400)fi]-Bl- 

<^llV>11^7l (500)1- i^^Pf. 

■ . . ' ""^ 
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<57> 6fl;g SA] 3111(100)^^ Tllo] E ^ A] Jll- :?ll-*>7l 2m7^^ Tflo] 

S^XGl. G2. Gm. Grn+l, .... G2m)ol %^is\o] oj^c^, ^^W^^^^ ^ 
^ ^-a-^ ^^*}7l cll<5]B]^(Dl. D2 DN; CI, 02 CN)^] ^^s\c>] ^ 

" " " 4i"¥^(120)4^f-^$^<^] ^7>s)^^ ^ " 

7lAl. 2m7flfil 7llolE>«=io^ 2i-z]-m7l]2] TjlojHAl (Qi, G2... Gm). (Gm+1, .... 
G2m)^S. ^Wo]^ ^ sl-^ TflolE^ 1:^^^ H^. n^]^ 

^ l-s-s] Tflo] H^(G1, G2... Gm)*^! t^^t}^ ^^o)1 n<^]^^A(Dl, 
D2. .... DN)4 *>-^ Tllo] E^ ^^s:\ Tflo] EAi(Gm+l, .... G2m)<^ cfl^*].^ ^± 
ofl o|^^ ^].:^ cijolEl^CCl. C2, ....CN)^ a^S. ^Bl£l<H $i4. ^, ^^^^ 
>^1«^1<H1 SA] ^3-^1 5fl^^^^ 3^^(140) ^^^341^(150)So]^ol:5l 

4. ^71^1, >S-f 3^1^(140)^ ^^TflojE^ 1-^4 .^«.c-flolBlAl(Dl.D2,..., 
DN)^ Bflii(150)^ TflolEA} ^s-jj). 0]olElAi(Cl, C2. 

....CN)# if-tb4. 

<58> ^ ^.^ ^]olE ^:^«.(210. 220)^ ^^l" ^ €r>^ Tflo] eaJ ^^o)] 

44 TljolE^ l-^o] 7llolE.y«jfl o.^ TflojE ^ ^oj.^ "?l7>^r:f. 

<=>1^. -S- ^'^s] ^Alcflcifl nl-e^ ^ ^jojE ^f.:^(3io, 320)^ ^S. 

43-16 
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^^^(310)7} TllolEAl ^so^ :^;5^ 7)]olEAi(Gl)^E] m 
^ ^^Sl-fe ^-?-<^fe TllojE (320)^ ^].:^ Tflo] E^ l-^o^ p>;^]n]. ^j] 

c59> ^ dlolB;) ^:f-:^(210, 220)^ z]-^ ^-^^ Sa] s^i^o] 

^ *]-^<^l ^^Jsjn^, ^ =51]^ ^SL^iUO, 420)<H1 ^^iSlo] 44 

-S-^ c^lolEl^CDl, D2, Dn) ^ t}^ no]^^(Cl, C2, .... Cn)<^l ^S* 

:60> E^-oltg ;jll<H7l(500)fe i^l^S.-^E] t-flojE] ^JKDATA), ^fl^^^ 

(MCLK).^Jg ^7] ^:£(Hsync), ^7] ^±(Vsync)l- "3 Hfo] 
^« olj£iq(400), -3-^ ^ ^1-^ Tflo] E ^^^(310, 320), 

•6i> 'S-^ ^ nI|2.E](4io, 420)^ E]-olnj ;«i]oj7l(500)S.^Bl ^ 

^sj^ ^7] #s. ^JKWCLK)^]- 'S-71 #^^^(WCLK)S1 1/2^ 1^7] 

43-17 
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(210. 220)011 ^7]-l gifec^. 

<62> HS]^, ^ ^Al«iiloj| itj-s ofl;^ ^^]^ ^^^4. £ 

4a ^ £4b^ #^(WCLK)4 ^7] #^(RCLK; RCLK=WCLIC/2))oll -§-71 

5^ 42)- 5.5)11] D)lS.tqoil CflolBlJl- <a^Slul ^^^^ Cilo]El oj b].01bJ^ q-Bl-tfl 

-^7) ^3:(Vsync)r^^ ^^1- 2}^)5l"^;7l ^4 #7l 

^^(Hsync)7>B]-olnj ;*ilol7l(500)^ 

Hell<a t/llasl^ £4a<Hl £Alt}- 4^ ^o] Efolnj ;5lH7l(500)S.^El #^S) 
^ ^7l €^(WCLK)<H] ^7ls^c^ cflolBll- 7)^tl-T:l-. ^, ^ ^± ^d\] <^7} 

€ ^^a- C|lolB](dl)^Bl ^HlS ^7] m^ ^J1(WCLK)<^1 ^7]^^ ^511^ 

'flaLHl(410)<^l 7l^^4. '=>M, ^^l^a 'flilHl(410)<Hlfe ^ ^-5^ ^<^1A1 
I3i ^7l-€ Cil<^lEl(dl, d2, ...,dm)7]- 71^.^4. t}^ TflolEAl ^S.o| 

4 7)1olE^(Gm+l)oll cfl^sl^ ^011 ^7>1 ^-S- c-llolB](dm+l)-^Bl n o] 
cil<^lEl(dm+2. d2m)fe ^MS. ^7] <{0:£(WCLK)<H1 f-7l«:H 
^^5iS11<a ^is1(420)«^ 71^^t:1-. 

^7l<2l- :y-ol >^:^ ^ ^1-^ ^^]oj pfls.5l(4io, 420)oll 21" ^:^ ^^ll 
s^^ no]^7} S.^ 71^51^, H4b<^1 Si^m wl-fif ^o] ^7] ^S(RCLK)<H1 
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^71^0^ cIlolE] Tflo] E (210, 220)5. ^0]^]?} 

^^m. oM, ^ t-^^ ^11 ^^l<=il<Hl t^s^ c-ilolBl ^^^(210)«^ 

^, dm. dm-1, dm-2. ....d2, dis] ^a-^s. ^^slJl, §1-^ cflolEl ^f-^(220)<^] 

<66:> tfl«sli^^4l¥C2^^^ #^(HGLK)J]jf>lCC^^^3^ 

^ t^<^]B\ 2^2^ tfl-l-^fe ^12: ^-a-^S. 4^1 4^. ;<11<H7l(500)S.^Bl 

S.S.(LOAD) ^:£<H1 42^- tfl^l^-aCDl, D2 DN) ^ cIlo] 

Bl^CCl. C2, ...,CN)i e]-tl ^7mt}.. 

<67> >^«. ^ ^ 7l]olE ^:S-«-(3io, 320)^ Bl-olnj 7] (500)5.4^1 

7l]o] E^Jlf t}^ 7llolE^ ^^o^ Tflo] E^oll ^A> Al SO] Tljo] E ^ ^oj-^ ^X\6\] 

(320)fe- 7ll<^lSAi l-^o] ^ ^;5^ 7|]olE^(Gm+l)^El n>;^l^ 

43-19 
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^ ^Al<^)oll o]^].ollAi Wl-S]- :^o] jee h]-;^ 

^c^ Hj-Ol tiV^O.^ ofl;g ^A] ^^^^ ;g^ofl Sj.^ ^oj-dl S.^^o] 

7]^ #Efl SA] o) 4. o;i4. 

£5^ ^ ^Ajoilcil n^-^ SA] afl^oj ^vefls}. 

^^^fe is. 

3^651 (A)'Hl oj'S-^^ ^g-f 7\]o]^^ v}:^]^^ 

n^m^iGnH ^ils] 5}-^ ^^oil^ :§-f- ^<y-(Vcom) ^4 ^ 

^ Vpu7l- 1 Sell^^^f ^^^^711 <?l7mcl.. ZL^X^, SA] ^^loll 

Sl<H'^ife. ^± tfl^^lE]^ 4<^1<^1 '^<S7lfe 7lAj T^j^AlE) nfl^oll >g;^] Sl-dt :^ 

^7l^o.5..Wi.^£)fe ^0^0] ^^5)7l nfl^oll ^7>S)^^^^ 
(Va)^£6Sl (B)«^l £Al^ wl-fif :g-o] ^4. o]ufl;i;-ilolE]Al(Dl)ol] ^^£)^ 7^]^ 

TflolEAlo] 0>2])oflA^ ^ WJ-^O.^ f^A|.S) J7 Stl- 5^-i<i5l P]-44 Tflo] 

S'JdCGn)^ cfl-g-sjfe ^^2] ^Ajo] ^-ojzl ufl^ofl (AH £ Al^b 4 

• 43-20 
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4 ^o] ^, % ^, ^^,...$] ^A-]s. ^^^t^,. 

^^^-^LS. ^^*>^. £6^ (A) ^ (BH 44 :^ol (-) ^A^^ 

^ ^-f*^^ 7l'S ?1sfl'««lEl(Cp)S] <^^<ill ^;^] ^^^(Va)^ ^ 

(Vpu)<^ HlSfl ^V^# ^-a-S^ wpcfl wj-^ ^o.^ ^S]7)| %tq-. o]s].^ «>t^s 

(+) ^'i^^ ^<g-oi i3iHBi^<>ii ^#s)^ ^4- ^V';># ^f- :^<g- ^ 

£6^1 (C)ol] 4^ :g-ol, o]>^^ol >]|ol eaI ^^o^ 

7l]«>lSAi(Gm+l)oll o!^5)^ ^a^t^^ ^^<^]^ ^^d-(Vcom) 
-S-tq- ^^oi vpd7]- 1 ^ell?3^o> ^^^i-Tii o^yi^t:^ ^ ^« 

^^€4. <^]fe :£5oil SA]^ Uj-S]- :^o] 2]-Z]- Tllo] EAl ^S. 6. oj-eflo)] 

^ ^A]-7]- £) Jl ^1-?- Tflo] HA| ^ofl A^ c^Efl «J-^0.5. ^A>7]- 5) 
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